VENTED CAP FOR FLUID CONDUIT 

Related Application 

This application claims priority from co-pending provisional application 
Serial No. 60/417,275, which was filed on October 8, 2002, and which is 
incorporated herein by reference in its entirety. 

5 

Field Of The Invention 

The present invention relates to the field of high pressure fluid systems 
and, more specifically, to a vented cap for a high pressure water system such 
as in a fire engine. 

10 

Background Of The Invention 

High pressure water systems are found in fire engines and are used to 
pump large volumes of water under pressure to supply fire hoses for fighting 
fires. Capped connection fittings for these high pressure water systems are 

15 positioned on fire engine control panels for connecting fire hoses and other 
water lines. Typically, these connection fittings are closed off with a cap 
which engages the fitting by complementary threads. The pipes, fittings, 
valves, and end caps in these systems are manufactured of high strength 
materials such as stainless steel, so that they will maintain their integrity in 

20 the high pressure environment. 

A particular problem in these high pressure water systems, and safety 
hazard to firefighters, occurs when loosening and removing an end cap from a 
system outlet which may be pressurized. It is well known in the firefighting 
arts that such a cap loosened from a pressurized outlet may become a 

25 dangerous projectile when dislodged and propelled outwardly by the pressure 
in the system. For that reason, outlet caps are typically attached to the outlet 
fitting by a short chain which tends to prevent the cap from flying away from 
the fitting if loosened when the system is pressurized. 



Summary Of The Invention 

With the foregoing in mind, the present invention advantageously 
provides a vented cap for a pressurized fluid conduit. The cap is well suited 
for use in the high pressure water system of a fire engine, but is also usable 
5 in many other fluid systems wherefrom pressure may be released when 

disconnecting the cap. The cap comprises a cap body, a mouth, an end wall, 
a plurality of threads, and at least one and preferably a plurality of lugs. The 
cap body has a sidewall defining a generally cylindrical inner cavity having a 
first end and a second end spaced apart therefrom. A cap mouth is defined 

10 by a periphery of said sidewall at said first end and opening into said inner 
cavity. An end wall is positioned at said second end so as to close said inner 
cavity. A plurality of threads is positioned along an inner surface of said 
sidewall and extend generally from said mouth toward said end wall, ending 
spaced apart therefrom. At least one lug member extends outwardly from an 

15 outer surface of said sidewall and has a lengthwise extent positioned 
generally parallel to a central axis of said inner cavity, said lug member 
having a vent slot extending along the lengthwise interior extent of said lug 
member so that the slot has a first end beginning at said mouth and a second 
end spaced apart from said end wall. The vent slot extends inwardly from 

20 said lug member toward said inner cavity through the sidewall and through 
the plurality of threads so as to form a vent opening into said inner cavity. A 
gasket having a circumference complementary to the periphery of said inner 
cavity is positioned between said plurality of threads and said end wall 
abuttingly contacting said sidewall and said end wall. 

25 

Brief Description Of The Drawings 

Some of the features, advantages, and benefits of the present 
invention having been stated, others will become apparent as the description 
proceeds when taken in conjunction with the accompanying drawings, 
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presented for solely for exemplary purposes and not with intent to limit the 
invention thereto, and in which: 

FIG. 1 is a top perspective view of the vented cap according to an 
embodiment of the present invention; 
5 FIG. 2 is a bottom perspective view of the vented cap of FIG. 1 ; 

FIG. 3 shows a view of a vent slot positioned in a lug of the cap of FIG. 

1; 

FIG. 4 depicts the cap of FIG. 1 and its gasket; 
FIG. 5 shows the relationship of of a vent slot, threads, and cap gasket; 
10 FIG. 6 is a bottom plan view of the cap of FIG. 1 , wherein section A-A 

shows a cross sectional side view of same; 

FIG. 7 shows bottom plan views of caps of several sizes according to 
the present invention, a side elevation view of the smallest cap, and a detail 
view of a vent slot in a cap lug; and 
15 FIG. 8 is a side cross sectional view of the cap of FIG. 1 in combination 

with its complementary fitting. 

Detailed Description of the Preferred Embodiment 

The present invention will now be described more fully hereinafter with 
20 reference to the accompanying drawings, in which preferred embodiments of 
the invention are shown. Unless otherwise defined, technical and scientific 
terms used herein have the same meaning as commonly understood by one 
of ordinary skill in the art to which this invention pertains. Although methods 
and materials similar or equivalent to those described herein can be used in 
25 the practice or testing of the present invention, suitable methods and 
materials are described below. In addition, the materials, methods and 
examples given are illustrative in nature only and not intended to be limiting. 
Accordingly, this invention may be embodied in many different forms and 
should not be construed as limited to the illustrated embodiments set forth 
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herein. Rather, these illustrated embodiments are provided solely for 
exemplary purposes so that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to those skilled in the art. 
Other features and advantages of the invention will be apparent from the 
5 following detailed description, and from the claims. 

Embodiments of the vented cap 10 of the present invention are shown 
in FIGS. 1 -7. Previous end caps for high pressure water systems either did 
not include pressure release vents, or included them as cuts made through 
the cap's threads and also through the complementary threads of the outlet 

10 fitting. Manufacturers of carbonated soft drinks have for years incorporated 
these cuts in the complementary threads found on plastic bottles and bottle 
caps in order to gently release pressure when the soft drink bottle is opened 
by the consumer. 

Nevertheless, the approach taken with softdrink bottles, if applied to 

15 the pressurized water system in a fire engine, would require positioning cuts 
through the threads of both the outlet fitting and the end cap, and could result 
in a weaker connection between the two when matingly engaged via their 
threads. In addition, upon loosening the cap, the pressure is only released in 
spurts as the cuts on the cap threads and the cuts on outlet fitting's threads 

20 align temporarily while the cap is being turned. As expected, when loosening 
the end cap, the alignment of the cuts is sporadic and temporary as the cap is 
being turned, and pressure release occurs in discrete discharges. Further, in 
order to retrofit an existing fire engine with the old device such as exemplified 
by soft drink bottles, the fire department would have to pay to replace the 

25 outlet fittings on the fire engine, and could not simply install new caps on the 
existing outlet fittings. 

With the foregoing in mind and as shown in the figures, the present 
invention provides a vented cap 10 having venting slots 12 positioned within 
the cap lugs 14, a novel structural arrangement which avoids having to cut the 
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threads in the complementary outlet fitting. The present vented cap 10, as 
will be appreciated from FIGS. 1-7, permits constant venting of pressure once 
the cap is slightly loosened and contact is broken between the lip of an outlet 
fitting 48 on which the cap 10 is connected and a gasket 28 ring seal 
5 positioned inside the vent cap. The inventive vented cap 10, therefore, allows 
constant venting of pressure while the cap is being loosened. By contrast, as 
noted above, previous devices provide only intermittent venting as the cap is 
loosened, due to the need for the alignment of vent slots positioned on the 
cap and their complementaries on the outlet fitting. Additionally, the present 

10 threaded vented cap 10 is believed to provide a stronger coupling when 
properly engaged with its complementary threaded outlet fitting 48 , as the 
threads on the fitting remain intact and uncut. Those skilled in the art will 
further appreciate that the present vented cap 10 will require less expensive 
manufacturing, as cuts need only be made in the cap and not also in the 

15 complementary outlet fitting 48. Furthermore, fire departments and other 
clients seeking to retrofit existing fire trucks will be required to purchase only 
the present vented cap 10, whereas in the past they would have had to 
purchase both a new cap and a new outlet fitting as well. For those reasons, 
the present vented cap 1 0 provides a more attractive product both for the 

20 manufacturer and for the user. 

The skilled will also readily recognize that the vented cap 10 herein 
disclosed may be employed not only in the high pressure water system in a 
fire engine, but may also be advantageously put to use in many other high 
pressure fluid systems. The device and method of the invention are also 

25 applicable to hose end fittings as well, as these also include "rocker" lugs 
which are used in helping to connect and disconnect hoses. These hose 
connections can similarly benefit from this style vent coupling when 
unscrewed with the hose line under some residual pressure. Typically, when 
disconnecting hoses under pressure, the firefighter will first open bleeder 
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valves to release pressure from the hose, however, it is well known that 
operating procedures are not always faithfully followed. Alternatively, the 
bleeder valve could be damaged, preventing its use and leaving residual 
pressure within the hose. The present venting methodology would be well 
5 suited to these circumstances. The invention is, therefore, not limited to fire 
engine high pressure water systems, but is also intended for use in any other 
high pressure fluid system wherein it may be of advantage. 

We turn now to the details of the present invention, a vented cap 10 for 
a pressurized fluid conduit. A cap body 16 includes a sidewall 18 defining a 

10 generally cylindrical inner cavity 20 having a first end and a second end 

spaced apart therefrom, a mouth 22 defined by a periphery of the sidewall at 
the first end and opening into the inner cavity, an end wall positioned at the 
second end so as to close the inner cavity, a plurality of threads positioned 
along an inner surface of the sidewall and extending generally from the mouth 

15 toward the end wall and ending spaced apart therefrom, and at least one lug 
member 14 extending outwardly from an outer surface of the sidewall. The 
lug member 14 has a lengthwise extent positioned generally parallel to a 
central axis of the inner cavity, and a vent slot 12 extending along the 
lengthwise interior extent of the lug member 14 so that the slot has a first end 

20 beginning at the mouth 22 and a second end spaced apart from the end wall 
24. The vent slot 12 further extends inwardly from the lug member 14 toward 
the inner cavity 20 through the sidewall 18 and through the plurality of threads 
26 so as to open into the inner cavity. The cap 10 also includes a gasket 28 
having a circumference complementary to the periphery of the inner cavity 20, 

25 the gasket positioned between the plurality of threads 26 and the end wall 28 
abuttingly contacting the sidewall 18 and the end wall 24. 

The lug member 14 preferably has a base coextensive 30 with the 
outer surface of the sidewall, two lateral walls 32, and an end wall 34. The 
two lateral walls 32 are preferably concavely arcuate, and the end wall 34 is 
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convexly arcuate, as shown in FIG. 7. In a preferred embodiment of the 
invention, the vent slot 14 is positioned extending along a central lengthwise 
dimension of the at least one lug member, and the plurality of threads 26 is 
cut along the vent slot 12 to form a bevel 36 having approximately a 45° angle 
5 to a center axis of the vent slot 12. 

Additional structural features of the vented cap 10 include wherein an 
inner surface of the end wall 24 includes a central concavity 38 which extends 
to form a knob 40 protruding from an exterior surface of the end wall. In one 
preferred embodiment, the knob 40 is generally outwardly cylindrical and 

10 includes a groove 42 extending along a lateral circumference, the groove 
most preferably being arcuate as seen in FIG. 7. The vented cap 10 best 
includes a chain 44 fastened around the arcuate groove 12, so as to provide 
a connection to a fixed point on a fire engine, thereby helping prevent the cap 
from being accidentally discharged as a projectile from its connection when 

15 being loosened from a fitting. 

The vented cap 10 may also include an end wall 24 further comprising 
a shelf 46 positioned peripherally along an inner surface of the end wall 24, 
the shelf being slightly raised above a central area of the inner surface of the 
end wall. The gasket 28 fits on the raised shelf 46, the gasket seal being 

20 circular, having an inner diameter, an outer diameter, and a generally 

rectangular cross-section. The generally rectangular cross-section includes a 
length lying along a radius of the gasket, and perpendicular thereto and a 
height sufficient for a surface of the gasket to be positioned in the cap 10 
approximately level with the second end of the vent slot, as shown in Section 

25 A-Aof FIG. 6. 

Yet an additional aspect of the invention includes a vented cap 10 and 
fitting 48 combination for a fluid conduit. The fitting 48 has a generally hollow 
cylindrical body having an anterior opening including a plurality of threads on 



7 



an outside surface adjacent the anterior opening, and a posterior opening 
connectable to the conduit. The cap 10, is as described above. 

The invention also includes a method of venting residual pressure from 
a fluid system having at least one capped threaded fitting in fluid connection 
5 with the system. The method comprises disposing on the fitting a vented cap 
having complementary threads by screwing the cap onto the fitting until the 
connection is tightened and the fitting is in contact with a cap gasket as 
described above. The cap is disposed with a gasket 28 positioned between 
the plurality of threads 26 and the end wall 24 abuttingly contacting the 

10 sidewall 18 and the end wall, the gasket having a circumference 

complementary to the periphery of the inner cavity. Releasing residual fluid 
pressure after shut down of the system is accomplished by sufficiently 
loosening the vented cap 10 to break contact between the cap gasket 28 and 
the fitting 48 so that a fluid connection is established from the fitting into the 

15 plurality of vent slots 12 in the cap lugs 14 to therethrough release residual 
fluid pressure while keeping the vented cap sufficiently engaged with the 
fitting to remain thereon. 

Accordingly in the drawings and specification, there have been 
disclosed a typical preferred embodiment of the invention, and although 

20 specific terms are employed, the terms are used in a descriptive sense only 
and not for purposes of limitation. The invention has been described in 
considerable detail with specific reference to these illustrated embodiments. 
It will be apparent, however, that various modifications and changes can be 
made within the spirit and scope of the invention as described in the foregoing 

25 specification and as defined in the appended claims. 



